Laplace Transform Summary

Definition 7.1.1
L{f} = f" e f(t)dt = F(s)

Theorem 7.1.1

a) L{1} = { e) L{coskt} =3

b) £{t"} = 25 - _ _k_
O £ et} = sia f) L{sinh kt} = 35
d) £ {sinkt} = £ g L{coshkt} = 5°5

Theorem 7.2.1

a)E*I{i}zl e)E’l{ﬁ}:coskt
b Lt{ ) =1 _ .
Do )0 927 (5te) =i
dy ! { sszz } = sin kt g) L7 { pomr: } = cosh kt

Theorem 7.2.2 (particular cases)

L{y'}=sY(s) = y(0), L{y"} = s*Y(s) — sy(0) — »'(0)

Theorem 7.3.1 (First Translation Theorem)

L{e" f(1)} = F(s - a)

Definition 7.3.1 (Unit step function or Heaviside function)

0, 0<t<
U‘(t—a):{ ¢

1, t>2a

Theorem 7.3.2 (Second Translation Theorem)
L{f(t—a)U(t—a)=e*“F(s) ORL{gV(t — a)} = e “L{g(t + a)}
Inverse form: L7 {e"*F(s)} = f(t — a)U'(t — a)
L{U(t—a)} =

Theorem 7.4.1
L{"f(0} = ()" [F(s)]

Definition: (Convolution)

frg=["f(Deglt-r)dr

Theorem 7.4.2

L{f * gh=L{FDYL{g(D)} = F(s)G(s)
Inverse form: L7 {F(s)G(s)} = f x g




Transform of an integral

{/ f(T)dT} F(s)
Inverse form: [0 f(T)dT =L {@}

Theorem 7. 4 3
L{f(D} == f ! e %' f(t)dt, where f is periodic with period T (thatis, f(t + T) = f(¢))

Definition: (Unit impulse function)
0, 0<t<ty—a
1
Sa(t—t)=9—, th<t<ty+a
2a
0, t> ty+a
Definition: (Dirac delta function)

5 (t - tO) = lin’laﬁo 5a(t - tO)

Theorem 7.5.1 (Transform of the Dirac delta function)
Forty >0, L{56(t —ty)} = e P




